SUMMARY Papilloma virus infections of the squamous cervix are common and determine the incidence of koilocytes in cervical smears and biopsies.
The association between koilocytosis and dysplasia is considered and the different taxonomic approaches to the koilodysplastic states are compared. Equivalence is established between different nomenclatures by reference to the familiar dysplastic grades. Methods of reporting koilodysplasias are given and a prognostically difficult state of "full thickness" or "plenary" koilocytosis is described.
In applying the "high technology" of nucleic acid hybridisation to confirm the lesion specificity of papilloma virus strains the lesions must be well defined and clearly identified by precise nomenclature: the nature and nomenclature of the lesions is critically discussed.
The past six years have seen a rising interest in the wart virus infections of the cervix and especially in their possible connection with cervical malignancy. Accordingly, pathologists are now being asked to report not merely the presence of wart virus lesions but their significance for patient care. Here the development of the subject is traced and the morphology and nomenclature of the koilocytic states described. The taxonomic problems created by the need to integrate koilocytic and dysplastic states into a simple safe scheme are detailed.
Wart virus infections of the cervix: history of their recognition
In 1976 Meisels and Fortin' in reviewing the exfoliative cytology of the viral wart condyloma acuminatum wrote "no clear cytological pattern has as yet been identified which would permit the unequivocal identification of condyloma acuminatum from the cellular sample." They attempted to remedy the state by publishing a correlation between the known cytological appearances of condyloma acuminatum and whatever visible lesions of Accepted for publication 25 Novembcr 1982 the vagina and cervix could be found at colposcopy and selective biopsy.
The cytological description includes dyskeratotic cells, bi-or multinucleate cells and a cell, already well known, which Meisels and Fortin called "balloon cells" (Fig. 3) . The characteristic of the balloon cells was a prominent perinuclear clearing or "halo" which failed to stain with eosin or periodic acidSchiff (PAS). Similar had "an unusually wide perinuclear zone free from cytoplasmic organelles." The reason for the perinuclear halo was thus discovered without calling the infected cells by any of their familiar names. It is now accepted that the perinuclear halo which characterises the koilocyte is a cytopathic effect of papilloma virus infection. Meisels and Fortin's description' of the cytology added little to the existing cytological criteria of condyloma acuminatum6 but their observations on the precise nature of the accompanying lesions proved interesting. About 2% of the adult female population exfoliated koilocytes, but only a tiny proportion bore the expected condyloma acuminatum at colposcopy and confirmatory biopsy (Fig. 1) .
The majority had a different lesion probably previously undescribed (Fig. 2) . It shared the intraepithelial characteristics of condyloma acuminatum, including superficial koilocytes, but lacked the exophytic, corrugated, secondary fea- Fig. 3 The features of condyloma acuminatum (Fig. 1) are excellently recalled by its terminology. "Condyloma" stems from the Greek "kondulos" (a knuckle)-the expanded, exophytic profile.
"Acuminatum" stems from the Latin "acuminare"
(to make pointed)-the tapering profile of its processes. American writers sometimes refer to the rough surface processes as "asperities." Clearly "condyloma acuminatum" should-be reserved for that lesion alone both by propriety and by priority of application.
In the "flat condyloma" of Meisels -and Fortin' any marked exophytic tendency or digitation is absent (Fig. 2) It is thus a reasonably reliable histopathological index of infection although some believe the halo to be non-specific"4 or due to other infections-for example, trichomonas.'5 3 Koilocytes are degenerating cells destined to die *--or be shed from the epithelium. Even in normal squamous epithelium of skin '6 and mucus membranes '7 there is-good evidence that the superficial cells (where koilocytes appear) are involuting and will die or be shed. Wart virus infection accelerates the death of its target cells among the dehiscing squames. The lethal cellular effect is confirmed by the arrays of virions which spread out from the nucleus to fill the cytoplasm '3 In practice, koilocytosis and presumptive dysplasia, even in small biopsies can be associated (and reported) in the three ways shown in Fig. 4 .
FUTURE BEHAVIOUR OF FLAT KOILOCYTOSIS
Flat condylomata without dysplasia persist unchanged for mbnths after which 60% regress. 28 The remainder progress: (a) without change of character-by spreading. (b) with change of character:
(i) to condyloma acuminatum (rare).9 (ii) possibly to dysplasia and carcinoma-in-situ.
Taxonomy, nomendature and reporting of koilocytosis and dysplasia THE AUTHOR'S SYSTEM: DYSPLASIA BASED After studying many mixed lesions the writer concludes that they can be classified and reported in 
COMPARISON OF DIFFERENT SYSTEMS
Here the practices of two groups, Pilotti et al28 and that of Meisels are correlated. The grade of dysplasia of the lesions named by each group has been determined from their published descriptions, photomicrographs and behaviour. Each named type can then be related to the histological dysplastic grades which form the central reference standard of Fig. 7 . Equivalence of the different lesions can thus be established.
SYSTEM OF PILOTTI ET AL: DYSPLASIA BASED
The approach of Pilotti et all8 resembles the writer's ( Fig. 5 ) with minor differences. Condyloma acuminatum is regarded as distinct from flat condylomata. They acknowledge the widespread association between flat condyloma and the severe dysplasias which they refer to as "with koilocytosis" (Fig. 7) . However, for the less dysplastic forms they use the terms "condyloma type 1" (without significant dysplasia) and "condyloma type 2" (with significant dysplasia, indistinguishable from mild).
Such clear definition allows the two forms to be linked confidently to the scale of histological dysplasia (Fig. 7) by equivalence signs (=). MEISEL the progression rate to carcinoma-in-situ only (the customary measure of progression) the progression rate is only 3-7%. The calculated figure can be referred to the statistical curves of Barron and Richart31-33 which estimate the progression with time of four grades of dysplasia to carcinoma-insitu. At 18 months after diagnosis of dysplasia, the progression figures closest to 3-7% lie on the curves for "very mild dysplasia" (5%) and "mild dysplasia" (6%). (At that time "moderate dysplasia" reaches about 20%.) Clearly, the progression rate of "atypical condylomata" is less than that of the mildest dysplasia. Meisels' photomicrographs and the calculation suggest that atypical condyloma is not a distinct entity but simply koilocytosis accompanying the milder dysplasias. This possibility, along with the association between koilocytosis and dysplasia is not discussed.' 829 However, two later reviews2430 do refer to koilocytosis accompanying all the dysplastic grades, yet a dysplasia-based taxonomy is not suggested in preference to "atypical condyloma" which remains the sole, named, dysplastic condyloma in the taxonomy of Meisels' group. In conclusion (see also Fig. 7 ) Meisels' group 2 non-dysplastic varieties may progress via atypical condyloma to a variable degree of dysplasia.8 The writer views the status of atypical condyloma as debatable and considers that: 1 its equivalent dysplasia is "mild to moderate" histologically (Fig. 7) , and "very mild" behaviourally; 2 it lacks the secure diagnostic features, and hence the ease of definition of a strong entity. Some signs-for example, "smudged chromatin""9 are hard to recognise and to distinguish from artefact. The regularity of the basal layer is not convincing in the illustrations;29 30 3 it does not occupy a constant dysplastic grade; 4 the term does not convey the prognostic information sought by clinicians; 5 in view of the ease of use of the dysplasia-based taxonomies, "atypical condyloma" could be abandoned.
REPORTING KOILODYSPLASTIC STATES
In reporting, the koilocytic component is easy to recognise and its features have been well described.3034 Koilocytes, when numerous, can make dysplasia difficult to grade. However, it is helpful to concentrate on the deeper cell layers and to try to assess their dysplasia using as many of the orthodox criteria35 as may still be applicable. In reaching a conclusion it can be helpful to picture what the epithelium might have looked like had the superficial cells been of a type more in keeping with those beneath, and not of koilocytic nature. Very heavy koilocytosis may obscure the superficial strata. Then a search for non-koilocytic patches of dysplasia may supply enough information for a safe overall opinion. Dense koilocytosis extending deeply into the epithelium is occasionally found (Fig. 8) . Although all koilocytes are destined to die, such appearances are best reported as "full thickness koilocytosis with dysplasia impossible to assess." "Plenary koilocytosis" describes the state briefly.
If the continuous koilodysplastic spectrum does have a region sufficiently defined to merit the status of an entity then it is surely "plenary koilocytosis," characterised by its unmistakable appearance and its failure to match any of the recognised grades of dysplasia. 35 Terms using the key-word "condyloma" The propriety of the term "condyloma" for the exophytic condyloma acuminatum has been noted already, and terms which apply "condyloma" to the flat lesions are hence the most confusing. Although "flat condyloma" appears frequently in the present work it is used merely to ensure uniformity between original articles and their quotation. "Flat condyloma" abuses the correct use of "condyloma" and is contradictory. "Flat koilocytosis" is more appropriate.
"Condyloma" (not further specified) is a source of great confusion in publications. It can be found used for "wart virus infections," "koilocytosis," "flat condyloma" (its commonest use) and also for "condyloma acuminatum." Usually its meaning can be attributed only by conjecture from the context or its illustrations. In the most extreme abuses of "condyloma" the expression can even change its meaning within a publication. Thus "condyloma" may be used throughout an article for "flat koilocytosis" but, occasionally, for "condyloma acuminatum" and the reader must detect and confirm the changed meaning from the context. In another instance, after frequent use of "condyloma" for "flat koilocytosis," a need arose to refer briefly to "condyloma acuminatum." The problem was solved by calling it "papillomatous condyloma"-the abuse of "condyloma" leading to another undesirable term.
Terms using "koilocytosis" as a key word It is helpful to incorporate the main diagnostic feature of the infection. Koilocytosis, meaning koilocytes scattered singly or in clusters can express the intermingling of infected and dysplastic cells much better than condyloma-a topographically entire lesion where superimposition on other lesions becomes awkward.
For the flat wart virus lesions, "noncondylomatous koilocytosis" is accurate but it is lengthy, and involves negation. "Flat koilocytosis" is accurate, brief, positive and in the writer's opinion the most appropriate term for "flat condylomata" or "flat wart virus infections" of the cervix.
Histopathology would benefit from adopting "koilocytosis" as the primary identifying and taxonomic criterion of the wart virus lesions, with a secondary division by topography-"condylomatous" or Note that "condylomatous koilocytosis" is taxonomic rather than nomenclatural-a way of classifying the state, thinking of it, and contrasting it with the "flat" form. It is not suggested as an additional synonym for condyloma acuminatum. Definition and nomenclature is more than usually important for both the human36 and bovine20 lesions of wart virus because of their strain-specificity. Since virus strain identification depends on painstaking, skilled and expensive expertise in nucleic acid cloning and hybridisation,20 3738 it is imperative that it is not applied to badly-defined lesions misidentified by careless nomenclature.
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